BORIS up-regulates OCT4 via histone methylation to promote cancer stem cell-like properties in human liver cancer cells.
Accumulating evidence has revealed the importance of cancer stem cells (CSCs) in chemoresistance and recurrence. BORIS, a testes-specific CTCF paralog, has been shown to be associated with stemness traits of embryonic cancer cells and epithelial CSCs. We previously reported that BORIS is correlated with the expression of the CSC marker CD90 in hepatocellular carcinoma (HCC). These results encourage us to wonder whether BORIS exerts functions on CSC-like traits of human liver cancer cells. Here, we report that BORIS was enriched in HCC tissues. Exogenous overexpression of BORIS promoted CSC-like properties, including self-renewal, chemoresistance, migration and invasion in Huh7 and HCCLM3 cells. Conversely, BORIS knockdown suppressed CSC-like properties in SMMC-7721 and HepG2 cells and inhibited tumorigenicity in SMMC-7721 cells. Moreover, BORIS alteration did not affect the DNA methylation status of the minimal promoter and exon 1 region of OCT4. However, BORIS overexpression enhanced the amount of BORIS bound on the OCT4 promoter and increased H3K4me2, while reducing H3K27me3; BORIS depletion decreased BORIS and H3K4me2 on the OCT4 promoter, while increasing H3K27me3. These results revealed that BORIS is associated with the CSC-like traits of human liver cancer cells through the epigenetic regulation of OCT4.